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Space systems interacting with the space plasma environment charge to potentials of a 
few tens of volts positive in interplanetary space or on the lunar surface in daylight, a few 
hundred volts negative in the dark lunar plasma wake and in some regions of the Earth’s 
radiation belts, and to multiple kilovolt negative potentials for worst case conditions in 
the Earth’s magnetosphere near geostationary orbit. Good design practices are required 
to assure that space systems operate successfully in these environments without 
detrimental effects due to transient currents and insulator failure produced by electrostatic 
discharges. Cold lunar environments in particular are challenging because detrimental 
effects of charging are often exacerbated by cold, highly resistive dielectrics which can 
integrate charge for long periods of time. We will describe the cold plasma and energetic 
particle environments relevant to lunar missions responsible for surface and bulk 
charging of space systems and discuss program requirements under development for 
assuring that systems operate successfully in these environments. 
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Plasma Environments 
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magnetosheath encounters, solar wind is rare 

Earth-Moon LI, L2, L5 all pass through the magnetosheath and 
magnetotail once a month but spend most time (~75% in solar wind) 
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Magnetosphere and Lunar Orbit 
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Bow Shock and Magnetopause Variability 
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orientation and dimensions 


Surface Charging 
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Internal (Bulk) Charging 
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CRRESELE Ap dependent (a-c), worst case (d) orbit averaged environments 
Fennell et al. 2000 (e) lunar transfer orbit charging environment 
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Magnetotail Plasma at Lunar Distances 
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Ion Foreshock Region 
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Free Field Plasma Environments 
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Lunar Plasma Environments 
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Lunar Plasma Environments 
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Charging in Lunar Environments 
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Lunar Secondary Electron Environments 
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Constellation Design Environments 
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Lunar specific environments are pending, but these cases will certainly drive design 
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